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DETAILED ACTION 

1 . This office action is in response to application 10/627,056 and amendment filed 
on 1 1/8/2005. Claims 1-32 remain pending in the application. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 1-2,4-10, 14-15, 18 and 20-32 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Amparan et al. (US 2004/024501 1 ). 

4. As to claims 1 and 27, Amparan et al. teach power plane slitting of a printed 
circuit board (PCB) (the PCB is a multi-layer PCB) using contour method. The method 
enables the traces on a power plane to be organized so that the conductor are is 
expanded while still ensuring the components with similar power supply requirements 
are coupled to the same trace (see abstract). The arrangement of traces are performed 
in an automated fashion or semi-automated fashion by auto-routing program (0017, 
0024). The power plane splitting method calculates a potential field of a power plane of 
a PCB by assigning potential values to components coupled to the PCB (PCB included 
outline) and solving for potential field values at locations between the components (a 
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power fanout) (0017). The potential field is used in defining boundaries (wire frames) 
between the components by selecting contours of constant potential within the 
calculated potential field. The boundaries are used to create traces (defining a trace) on 
the power plane. The auto-routing program initially connects traces between the second 
one or more nodes (components), where the initial set of connections is operable to be 
used to more accurately refine one or more traces, wherein the one or more traces 
interconnects the second one or more nodes so that each node coupled to a certain 
trace of the one or more traces has a same supply voltage requirement as any other 
node coupled to the certain trace of the one or more traces. An important characteristic 
of a trace is trace width (0024). These teachings clearly suggest that auto-routing 
program considers a trace width according to power voltage requirement of components 
(required or assigned power supply to components). Fig. 7-8 shown different power, 
plane splitting (Fig. 7) and routing within different boundaries for different associated 
potential values requirements having no or a reduced quantity of crossover (Fig. 8). 
Accordingly, Amparan et al. substantially teach the claimed limitations. 
5. As to claims 2 and 28, Amparan et al. teach an important characteristic of a trace 
is trace width and the power plane slitting method is used to maximize trace widths of 
conductor areas without allowing shorting between adjacent traces [0024] and a 
potential solver is used to compute a potential field at one or more locations between 
one or more nodes. Amparan et al. teach a user verifies that a trace corresponding to a 
boundary created has sufficient width and a sufficient resistance to meet design 
requirements [0033]. 
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6. As to claims 8 and 10, Amparan et al. teach an important characteristic of a trace 
is trace width, where the trace can be adjusted (enlarged) based on potential level 
requirement while preventing shorting between adjacent traces [0024-0025]. Thus, this 
would suggest the claimed limitations. 

7. As to claims 4-5 and 29, Amparan et al. teach in Fig. 7, boundaries illustrate two 
features of a power plane splitting where nodes coupled to a same power supply are 
within a single boundary and nodes coupled to different power supplies are not coupled 
together. Fig. 4, shown layout after applying a contour solver for power plane splitting, 
where nodes are organized to within different regions according to associated assigned 
potential values. This would suggest if having any crossover between a first voltage 
wireframe (a first voltage boundary) and a second voltage wireframe (a second voltage 
boundary) the method reconfigures at least one voltage wireframe (boundary) to 
eliminate a crossover. 

8. As to claims 6-7 and 9, Amparan et al. teach rearranging an ordering of electrical 
loads in Fig. 4, where the figure shown layout after applying a contour solver for power 
plane splitting, where nodes are organized to within different regions according to 
associated assigned potential values. Fig. 8 shown result of such layout and routing 
according to electrical requirements within boundaries where line segments 810, 820 
and 830 are required different potential voltage levels, where the routing of segments 
associated with the same potential voltage level or average voltage level is within a 
boundary. It is noted that current levels and potential voltage levels are alternative 
design requirements. 
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9. As to claim 14, Amparan et al. teach a contour solver for power plane slitting. 
Fig. 4, shown layout after applying a contour solver for power plane splitting, where 
nodes are organized to within different regions according to associated assigned 
potential values. The contour solver is to define a location of one or more traces 
corresponding to the one or more boundaries where the one or more traces connect to 
node, where nodes coupled to a same power supply are within a single boundary and 
nodes coupled to different power supplies are not coupled together [0022-0023]. This 
would suggest reconfiguring the split plane wireframe or boundary. 

1 0. As to claim 1 5 and 30, Amparan et al. teach the contour has a corresponding 
area. 

11. As to claim 1 8, Amparan et al. teach the contour solver is to define a location of 
one or more traces corresponding to the one or more boundaries where the one or 
more traces connect to node, where nodes coupled to a same power supply are within a 
single boundary and nodes coupled to different power supplies are not coupled 
together [0022-0023]. This would result in balancing a first area of the first constituent 
plane and a second area of the second constituent plane. 

12. As to claim 20, Amparan et al. teach a power plane splitting method of PCBs or 
any electronic circuit fabrication technology [0034]. Thus the repeating step must be 
included within the method in order to complete the power plane splitting of the PCBs or 
the any electronic circuit fabrication technology. 

13. As to claim 21 , Amparan et al. teach a power plane splitting method of a PCB by 
partitioning the layout into boundaries based different potential levels, where within 
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each boundary nodes are connected to receive the same electrical potentials. The 
electrical ground potentials are inherently included. 

14. As to claim 22, Amparan et al. teach a power plane splitting method of PCBs or 
any electronic circuit fabrication technology [0034]. Since the PCBs or the any 
electronic circuit fabrication comprises multi-layers, therefore power split planes are 
resided on a different layer. 

15. As to claim 23, Amparan et al. teach the contour solver is to define a location of 
one or more traces corresponding to the one or more boundaries where the one or 
more traces connect to node, where nodes coupled to a same power supply are within a 
single boundary, and nodes coupled to different power supplies are not coupled 
together [0022-0023]. This corresponds to eliminating all of the crossovers since nodes 
coupled to different power supplies are not coupled together. 

16. As to claims 24-26, Amparan et al. teach a power plane splitting 
method/computer readable medium having instructions for performing the method that 
apply to PCBs or to any electronic circuit fabrication technology. Thus, this would 
suggest a multi-layer PCB having a split power plane designed accordingly the method. 

17. As to claims 31-32, Amparan et al. teach a power plane splitting 
method/computer readable medium having instructions for performing the method that 
apply to PCBs or to any electronic circuit fabrication technology [0034-0037]. Since, the 
computer implemented method is operable on a computer system having storage 
medium, monitor, keyboard and processor, the claimed limitations are inherently 
included. 
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Claim Rejections - 35 USC § 103 

18. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

19. Claim 19 is rejected under 35 U.S.C. 103(a) as being obvious over Amparan et 
al. (US 2004/024501 1) in view of Das et al., "Channel Routing in Manhattan-Diagonal 
Model," IEEE, 1995, pp. 43-4. 

20. As to claim 19, Amparan et al. teach routing using vertical and horizontal 
connection, but do not teach diagonal routing with 45-degree connection. Das et al. 
teach routing with vertical, horizontal and diagonal with 45-degree connections in order 
to provide more flexibility and minimize routing area (pages 43-44). Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to have selected connection from the group consisting of a horizontal, vertical, a 45- 
degree connections in order to provide more flexibility and minimize routing area. 

Allowable Subject Matter 

21. Claims 3, 11-13, and 16-17 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. The prior art does not teach or 
fairly suggest adding if a signal via is situated on a first segment, relocating the signal 
via and moving as recited in the claims. 
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Remarks 

22. Applicant's arguments have been fully considered, but they are not deemed to be 
persuasive. Mainly the arguments are based on Amparan et al. do not teach specifying 
trace paths by taking account for stored current requirements of associated 
components. After thorough review the reference to Amparan et al., Examiner 
determines that Amparan et al. teach or clearly suggest the claimed limitations. At 
least, paragraph 24 describes the claimed limitation. The auto-router program must 
take consideration of power requirements of components (stored current requirements) 
while making connection of traces. The auto-routing program makes an initial set of 
connections (wire frames) between a plurality of nodes (components), and then the 
initial set of connections is operable to be used to more accurately refine one or more 
traces (an enhanced set of wireframes), wherein the one or more traces interconnect 
the plurality of nodes so that each node coupled to a certain trace to the one or more 
traces has a same supply voltage requirement. An important characteristic of a trace is 
trace width of conductor areas without allowing shorting between adjacent traces. The 
auto-router allows a trace to be enlarged as required by power supply value to be 
connected to components. This shows an advantage of the invention because when a 
power requirement is changed (larger or smaller), the auto-routing program is able to 
expand trace width accordingly without causing any violation to adjacent traces. The 
verification after routing performed is a routine process to make sure that the width of 
the traces is accurately in compliance with the width as required. Examiner respectively 
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submits the claimed limitations are not patentable over Amparan's teaching. 
Accordingly, the rejection of the claims over Amparan's patent publication will stand. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Vuthe Siek whose telephone number is (571 ) 272-1906. 
The examiner can normally be reached on Increase Flextime. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Chiang can be reached on (571 ) 272-7483. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Vuthe Siek 



Conclusion 
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